Abstract
Introduction
It has long been recognized that the development and installation of computer-based systems can have major impacts on an organization; these activities lead to changes which affect the members of that organization and alter the jobs they perform. As early as 1960, we find detailed accounts of the processes of system development and installation, and of system impacts on various segments of the organization and on the individuals employed in these segments [18] . These early reports, and the majority of all studies to date on the impact of computer-based systems, focused primarily on the impacts of the computer on clerical personnel and on the tasks performed by these employees. About 1970, however, the focus of studies of computer-based system impact began to shift, examining how these systems affected managerial personnel and the tasks they perform [21, 22] .
There is ample reason for this shift in the focus of research on system impacts. Early computerbased systems in organizations were oriented primarily toward the automation of paperwork flow; they dealt with the processing of routine transactions and the preparation of historical reports. The personnel most directly involved with these operations were clerical employees; managers were primarily concerned with the outputs of these processes. It is understandable that the focus in early research efforts was on such variables as changes in skill requirements for clerical jobs, routinization of clerical work, intrinsic interest of clerical tasks, and o reduction in the number of clerical jobs [3, 5] . These are the areas that experienced the impact of early efforts to use the computer in business organizations.
In the past five to ten years, however, an increasing share of the effort in developing computer-based ,systems has been directed toward systems which support managerial decision-making processes. These are systems which are not a part of the organization's routine paper flow, but which can provide a manager with the information needed to make decisions. Unlike historical reporting or routinetransaction processing systems, these decision-oriented systems have a tremendous potential to impact the way managers do their jobs, and minimal impact on clerical tas.ks and procedures.
It is my intention in this article to support the position that a system designed to support and improve managerial decision-making must, almost by definition, be built around a "model" of the manager's role; this role is to be different from the one in use prior to the development of that system. If such a system is to be used successfully, a change in the manager's view of his task must take place, This type of change is often not a simple one, and may require major shifts in both the way certain tasks are accomplished and even the definitions of these tasks. Further, accepting this view implies that the strategies needed for implementing this type of system differ from those which were appropriate to systems developed in the past.
Information Technology and Organization Change
All attempts to develop computer-based systems imply some degree of change for some members of the user organization.
The hypothesis explored here is that the degree of change, at least at the individual level, required for successful implementation of a managerial decision support system (DSS) is considerably greater than that required for successful implementation of other types of computer-based information systems (e.g., clerical replacement systems).
Clerical replacement systems essentially demand changes in procedures --how things are done. These systems take an existing task such as preparation of payroll or entering of sales orders, and change the means by which that task is accomplished. The purpose of such a system is not to provide the organization with the capacity to perform a new function; rather, it is to enable the organization to perform an existing function more efficiently.
Three recent studies provide evidence that DSS's, unlike clerical replacement systems. require a change that goes beyond how things are done and extends to what things are done. Alter [1] , in a survey of 56 DSS's, notes that in most of the cases he studied, a key issue surrounding system development was changing the user's view of his job. Nash [20] suggests that use of a DSS led to "expansion" of the decision processes of users in a major bank. Loughran and Cocks [16] argue that the installation of a computer-based planning system changed the "nature of work" for managerial and staff employees of an airline. In essence, each of these authors suggests that successful implementation of a DSS requires change in the definition of the user's task --a partial reformulation of his role.
A view of organization design
To understand why these two types of systems require fundamentally different types of change, we need to consider the relationship between managerial technology, such as computer-based systems, and other aspects of the organization. Harold Leavitt [15] provides a simple but useful conceptualization of an organization. In his view, an organization is composed of four inter-connected components: (1) the organization's task or tasks, (2) technology it employs in performing this task, (3) the people who comprise the organization, and (4) its structure. For the organization function effectively, there must be a balance among these four components. In this view, then, the role of organization design is to select tasks, technologies, people, and structures which are mutually complementary and enable the organization to operate efficiently and effectively.
According to this view, organizations are essentially homeostatic entities. An organization in which the various components are in balance will attempt to remain in balance, and will often resist efforts to alter any of these four components. If, however, one of these components is changed, for example a new task is imposed on the organization by changes in the external environment, the balance that exists in the organization may be upset, and forces will develop to restore that balance. Equilibrium can be restored either by effectively thwarting the original change --not accepting the newly assigned task, failing to use the newly introduced technology --or by making compen-sating changes in one or more of the other organizational components.
Clerical replacement systems are generally built in response to changes in other components of the organization. As an organization grows, so does the amount of information it must process. At some point, existing systems are no longer capable of efficiently processing the required volumes of data. In essence, the environment imposes new tasks on the organization, and this creates an imbalance among the organizational components. Developing a new computer-based system is one approach which can be taken to correct this imbalance. Galbraith [6] suggests other approaches dealing with structure which could be taken. This system might lead to further changes in people, task, or structure; but, inducing subsequent changes is not usually a major aim of this type of system. Clerical replacement systems are basically attempts to stabilize the organization, to restore equilibrium, to enable the organization to continue functioning efficiently.
Technology, however, need not always be the element that responds to changes. It can, instead, be used as the vehicle through which change is introduced to the organization. OSS's are often built because someone believes there could be a better, more effective, way of doing things. These systems are not developed in response to changes that have occurred in other organizational components, but are introduced into relatively stable organizations. Two recent studies [1, 8] have found that DSS's are frequently introduced to the organization by an external source, typically the person who wants to sell the system to the organization, and the more innovative the system, the more likely this is to be true. Clearly, these are not cases of organizations searching for solutions to pressing problems. In fact, some of the organizations surveyed in each of these studies characterized these systems as "R & D efforts."
How is the introduction of a DSS into a stable organization likely to impact the organization's functioning? When a change is made to its managerial technology, a previously stable organization may become unstable. To regain stability, further changes to task, structure, or people probably will be necessary. Various studies have shown that in effective organio zations, structure tends to be determined by the general nature of the organization's task [4, 14, 24] . Thus, we would not expect structural change as the immediate response to a change in technology. We might, however, observe changes taking place in the people and task atthe micro or individual level subsystems.
I contend that DSS's often are developed and implemented precisely in order to induce change in people through learning and in the specific tasks they perform. Mintzberg [19] suggests that managers make decisions in a very intuitive, non-explicit fashion. This is so partially because we understand little about managerial work and have been unable to Supply managers with an acceptable technology to make their approach more explicit.
A part of the development of any interesting DSS is the structuring of some portion of managers' decision making environments [10] . This structuring may take the form of (1) specifying the data to be considered, (2) prescribing the type of analysis to be conducted, (3) formalizing rules for choosing among alternatives, etc. The specific form is not important. It is important, however, to recognize that in each case we are asking managers to change the way they view a part of their decision environment, leading them to replace their intuitive approach with a more explicit, formalized approach. Doing this requires that they change their view of at least some of the tasks which constitute their role.
In summary, 1 have suggested that clerical replacement systems are often developed in response to changes in other components of the organization. The goal in developing these systems is to reestablish equilibrium among the organizational components. On the other hand, decision support systems are frequently implemented by organizations already at equilibrium, with the goal of inducing change in the task or people subsystems of the organization. The difference between the goals of these two types of systems is analogous to that between "single loop learning" and "double loop learning" [2] . In the former case we are attempting to maintain the existing organization; in the latter, we are questioning it. Many people would disagree with this characterization of the role of DSS's; it does run counter to the implicit assumptions of most prevailing models of the system design process. We will return to this issue in a later section of this article.
A model of requisite change
At the beginning of this article we drew a distinction between two types of systems --clerical replacement systems which have the sole purpose of automating a part of the organization's paper flow, and decision support systems which are designed solely to support managerial decision making. In fact, these represent opposite extremes on a continuum of system purposes, although we can find many systems which serve both purposes to some extent. It is useful, nonetheless, to talk about these two archetypal systems, since they represent qualitatively different situations requiring fundamentally different types of organizational change.
Huysmans [11] has articulated a view of the adoption of management science projects which closely parallels the view of the system related changes discussed above. In his view, there are three distinct "levels of adoption" (LOA) which may be appropriate for system implementation efforts. Each succeeding level implies a greater degree of individual change than does the level before it. Keen [12] argues that in order to represent the full range of adoption possibilities, a fourth level must be included which implies even more change than Huysmans' level 3. The four levels are:
Management Action:
Use of a system without extensive involvement or understanding; at this level, the user treats the system as a "black box" which gives him needed information or provides him with a solution. 2. Management Change: Use of a system with an elementary understanding by the user of what the system does; at this level, the user treats the system as a tool which he can apply to help find the answers to specific questions.
Recurring Use o! the Management Science
Approach: Use of a system with an appreciation for the usefulness of an analytic approach to problem solving; at this level, the user attempts to apply the analytic framework provided by the system to a variety of problems which confront him in the course of performing his job.
4.Task Redefinition:
Use of the system as a catalyst for change in the definition of the user's role; at this level, the user actively attempts to change his view of his job, and uses the system to help redefine the tasks it was designed to support.
Huysmans suggests that any system development project might aim for any one of these levels of adoption. It is necessary, however, to recognize explicitly which level is to be achieved, so that appropriate strategies might be employed. I suggest, however, that since each LOA describes a different degree of individual change, each level will be appropriate for some types of systems and inappropriate for others.
We should note that the appropriate LOA does not depend on the specific tool being employed, but rather on the use that is to be made of that tool Optimization models, for example, could be used to generate solutions which were then implemented without further question. This would be level 1 adoption. On the other hand, the same model could be used to test multiple formulations of a problem with various parameter settings to find an acceptable solution, and this would be level 2 adoption. We can also find examples where adoption at level 3 or 4 would be necessary. It is the intended use of the system which determines the appropriate LOA.
Consider first level 1, "management action." Adoption at this level means simply accepting the systenl output as correct and taking whatever actions are implied by this output. This is the level of adoption appropriate for many clerical replacement systems. For example, a new payroll system, once debugged, should be expected to calculate the proper amount of compensation, and an individual should be paid that sum. We would neither want nor expect the system user to attempt to "optimize" the amounts paid to individuals as in a level 2 adoption, nor to employ the pay calculating algorithms to solve other business problems as in a level 3 adoption. For a simple clerical replacement system, level 1 adoption is all that is needed.
Managerial Tasks Redesign
At the other extreme we have level 4 "task redefinition." A DSS for portfolio managers in a bank trust department provides a good example of adoption at this level. Prior to development of this system, portfolio managers had a "stock oriented" view of their job --Le., they would consider one stock at a time, and determine which portfolios to buy or sell for that stock. Finance theory suggests that a more appropriate view is one that looks at a portfolio of stocks as an entity, and the department's management believed that performance might improve if portfolio managers were to switch from a stock oriented to a portfolio oriented view. To effect this change, a DSS which pro~'ided multiple ways to view and analyze portfolios was developed and implemented. It should be clear that for this system to be truly successful, the portfolio managers would have to change their approach to decision making. They could not effectively use the structure provided by the system without making this change in task definition.
We have identified the appropriate LOA's for two archetypal systems w pure clerical replacemen~t systems and innovative DSS's. Many systems fall between these extremes, having some of the characteristics of each type of system. The levels of change appropriate to these systems also fall between the extremes discussed above. "Management change," level 2, entails using the system as a problem solving tool within some well defined area. Many data retrieval systems require adoption at this level. The system cannot be used without some understanding of what data it contains and how they relate to the problem area, thus level 1 adoption is insufficient. But, successful use" does not require either extending the use of the system to other problem areas or redefining one's approach to the focal problem area, making levels 3 and 4, respectively, unnecessary.
Level 3, "recurring use of the management scier~ce approach," differs from level 4 more in degree than in kind, and might best be termed "task extension." Adopting at this level requires that the analytic framework or structure provided by the system be applied to a variety of decision problems. This is the appropriate LOA for DSS's which provide analytic tools that do not differ Substantially from the user's existing conceptual framework. We should note that adoption at this level may eventually lead to level 4 adoption, as the application of the system leads to greater understanding of the decision environment and recognition that alternative approaches might be appropriate.
We Can summarize this discussion of LOA in the form of an hypothesis:
H Further, I would argue that attempting to adopt at a level higher than that appropriate to the system is a waste of effort. The system is not designed to support a higher level of change, and attempts to attain this higher level are likely to be unsuccessful.
A Test of the Level-of-Adoption Hypothesis
An empirical test of the level-of-adoption hypothesis was performed as part of a study of system implementation [8] . Data about the conduct of the development process and perceptions of project outcomes were collected from users and designers inv~)lved in twenty-nine system development projects.1 These 29 projects took place in eleven organizations representing nine different industries. The sample included projects displaying a wide range of characteristics: some were close to pure clerical replacement systems, while others represented innovative decision support systems.
Background information was collected for each system. This information included:
Capabilities provided by the system, types of system users --clerical or managerial, types of change attributable to the system, mode of interaction with the system, and sophistication of models and techniques included.
Nine questions were asked about these system characteristics.
Certain responses for each question were considered to be more typical of DSS's than of clerical replacement systems. The projects in the sample had ~cores ranging from 1-8 on a scale with values ranging from 0-9. Prior to analyzing any of the data on the implementation process or project outcomes, the projects were divided into groups on the basis of their scores on this scale. The break points between groups were fixed so that system characteristics were relatively homogeneous within groups and differed between groups. Three groups were formed, scores of 1-3, 4-5, and 6-8. There are 8 projects in the least, complex group most like clerical replacement systems, 10 projects in the middle group, and 11 projects in the most complex group most like decision support systems. Table 1 summarizes the characteristics of the systems in the three groups. The systems in the least complex group are primarily historical reporting systems serving clerical users. Most of these systems automated functions which were previously done manually; none of them incorporated sophisticated models or mathematical techniques. Typical examples of systems in this group are a hospital out-patient billing system and a system to calculate sales commissions for a major office equipment supplier.
Systems in the middle group differ from those in the least complex group in a number of ways. They tend to be multi-functional, more directly aimed at managerial users, and frequently include simple projective models° One system typical of this group is a data retrieval system used by a television station to file, analyze, and follow up on consumer complaints. Another type of system included in this group is represented by a beef inventory tracking and forecasting program used by a large supermarket chain.
1The difference between user and designer responses to the questions asked ere discussed elsewhere [8, 9] , and will not be dealt with here, I will confine the discussion to an analysis of the users' responses to these questions.
The systems in the high complexity group, those most like DSS's, are aimed exclusively at managerial users, supporting decision making rather than clerical operations. Many of these systems serve multiple functions, and in a number of cases they touch on the activities of multiple areas of the organization. All of these systems include sophisticated models or mathematical techniques, and in most cases they were designed to provide their users with generalized support for their tasks. Examples of systems in this group include the portfolio management system described earlier, and a system to support inventory planning, allocation, and distribution for an office equipment manufacturer.
In summary, the three groups of systems do appear to be qualitatively different, and span the range from clerical replacement to decision support. According to our hypothesis, for systems in the low complexity group, adoptiOn at level 1 would seem adequate. Systems in the middle group fit the definition of systems where level 2 adoption is most appropriate --Le., systems which should serve as problem solving tools in a fairly restricted area. Finally, the high complexity group is composed of DSS-like systems, and adoption at level 3 or 4 should be necessary.
Measuring level of adoption
Four items in the research questionnaire were used to measure the level of adoption achieved by each of the users. These items were: Level 1: The project provided me with the answers I needed. Level 2: The system provided me with the techniques to solve my problem. Level 3: I tend to rely more on analytic aids in my work now that this system has been installed. Level 4: The decisions I make have changed as a result of having this system. Users were asked to indicate how well each of these statements described their projects. If a statement was reported as being characteristic of the project, it was assumed that adoption at that level had occurredÃ s we shall see when we turn to the results, some users reported achieving levels of adoption All it does is make it more difficult to show a difference between the impact of achieving the minimum required LOA and that of achieving higher, and presumably unnecessary, LOA's.
Measuring project success
One item in the questionnaire asked for an assessment of overall satisfaction with the' outcome of the system development effort. This measure of overall satisfaction was adopted as the measure of system success. If the user reported being satisfied with project outcomes, the project was deemed successful; if the user did not report being satisfied, the project was classified as unsuccessful.
More than one user responded to the research questionnaire for a number of projects; and, in two projects users were not in agreement on the question of project success. Since we are dealing with change at the individual level, it is not appropriate to aggregate the responses of a number of users for a project. Rather, we should be concerned with the relationship between each individual's satisfaction with the project and the level of change which he achieved. Thus, in analyzing the data, we consider each user as a separate unit. Figure 1 presents the relationship between LOA and success for the users of the systems in each group. Generally, these data support the hypothesized relationship between LOA and success. In all but one case in level 1 for the low complexity systems, successful users report achieving the minimum level of adoption hypothesized to be necessary for successful implementation of that class of system --i.e., levels 1, 2, and 3 for low, medium, and high complexity systems, respectively. Fewer of the successful users report having achieved a degree of change greater than the minimum required for systems in that group.
Results of the test
We have hypothesized that successful implementation requires adoption at some minimum level, and that this level differs across system types. We can test this hypothesis by looking at the users' responses, comparing those at the minimum required level to those at higher levels.
That is, we can compare the tables on the diagonal of Figure 1 to those below the diagonal. For successful users, we must reject the null hypothesis that there is no difference between the degree to which adoption was achieved at the minimum and at higher levels. For unsuccessful users, we cannot reject this null hypothesis. Thus, the data support the contention that achieving the minimum LOA appropriate to the system, but not any higher level, is a necessary condition for successful implementation.
The patterh of LOA achieved by unsuccessful users is interesting.
In the low and medium complexity groups, we find that all unsuccessful users report achieving at least the minimum LOA necessary for that type of system, levels 1 and 2, respectively. Failures were more likely to report adoption at levels above the minimum than were successes.~ In the most complex group, =A possible explanation for the large number of low and medium complexity system users reporting adoption at levels 3 and 4, is that these users did not truly understand the meaning of change at these levels. This degree of change may be beyond the realm of their experiences, and their responses to questions about this type of change might be based on standards different from those employed by users of more complex systems. however, no unsuccessful user reports adoption at level 3 or 4, the levels appropriate for this group. Thus, while achieving the necessary minimum LOA did not assure success for systems requiring small degrees of change, failing to achieve the required LOA always led to failure in systems requiring high degrees of change. It would seem that achieving the minimum LOA is a necessary, but not sufficient condition for success. These data also add support to the contention that successful implementation of a DSS requires a significant degree of individual change m redefinition, Or at least extension, of the individual's view of his tasks.
Another portion of the data gathered relates to the question of the degree of change needed for successful implementation. Four items in the research questionnaire dealt with the "fit" of the system to the user organization, and two items concerned the degree to which users had adjusted to accommodate the demands of the new system. These items were; I am still uncomfortable about using the system in my work. 3. We've changed too fast for this system to keep up. 4. We feel confident in our ability to manage and use the system. Adjustment Items: 1. We would really find it hardtogo backtoour old way of doing things. 2. The system caused changes in who is important around here and I haven't learned how to deal with this yet. We would expect these first four items to be important for successful implementation of any system. But, the last two should only be salient in those cases where a large amount of individual change is demanded by the system --in other words, in the case of DSS's. Comparing successes with failures in each group of systems, we find that a number of the "fit" items differentiate successful from unsuccessful users in each group.~ However, only in the most complex group are successes differentiated from failures on the basis of items relating to individual change to accommodate the system, as opposed to the system accommodating the user's needs. Again, the results support the notion that a much greater level of change is required for successful implementation of DSS's than is needed for other types of systems. And, the content of these items suggests that significant changes had occurred in the way tasks were accomplished.
=The Mann-Whitney U Test was used to test the difference between successful and unsuccessful users. Items referred to as differentiating successful from unsuccessful users were significantly different at the ,10 level or better,
Implications for Systems Development
The data presented above support the hypothesis that systems vary in the degree of individual change they imply, and that DSS's require substantially greater change to be successful than do "conveotional" systems. Alter's [1] survey of 56 DSS's lends additional support to this conclusion. He notes that in cases where DSS's attempted to provide significant support for decision makers, "a new way of solving the problem had now been institutionalized" [1, p. 158] . Furthermore, in 29 of the 56 systems he studied, the key change issue was either (1) unfreezing the job image or the way approaching the problem, or (2)using the system as a vehicle for change. These are the types of changes one would expect to find if adoption at level 3 or 4 is taking place.
If we accept the contention that implementing a DSS entails substantially greater individual change than does implementing a conventional system, we are led to the conclusion that commonly used approaches to system development are inadequate for DSS development efforts. The following will focus on these inadequacies and on some potential remedies.
System design
All models of system design imply certain assumptions about change. Conventional design practice is, in fact, a change minimizing approach. The analyst (1) interviews users to .document their stated needs, (2) examines the existing information flows the area of concern, and (3) prescribes a new set of information flows which efficiently meets the stated needs. The focus of this approach is not systemic, but on one application at a time. User involvement in design is minimal. Conventional design searches for obvious "holes" in the existing information processing system, and attempts to fill them; to the greatest extent possible, however, it attempts to maintain the status quo. This is a plausibie model for designing clerical replacement systems, but it is bound to existing organizational practices and cannot produce the change necessary for.a successful DSS.'
Many people have noted that the conventional design approach frequently does not work, and alternative approaches have been suggested. Schultz & Slevin ~21] propose a method termed Behavioral Model Building (BMB). BMB is one of a number of "participative" desig'n approaches, where users take an active role in the design process. The aim of user involvement in BMB is to assure that the resulting system "fits" the user.and his organ ization. While more appropriate than conventional design for some types of systems, this approach, too, attempts to minimize change, and is likely to be inadequate for DSS design.
Lucas [17] describes the benefits to be gained from a more general participative strategy. Among these are: (1) the user is more committed to change; (2) the user is more knowledgeable about the system and its use; and (3) incorporating the user's knowledge of the problem will lead to a better solution. All of these benefits are likely, and heavy user involvement in design is an important step toward assuring DSS success.
Participation alone, however, is not enough. Participative design is based on the implicit assumption that users and designers know exactly what they are trying to achieve. It is often impossible to specify at the outset just what the final system will look like in designing an innovative DSS. That is, we are dealing with a fundamental change in the way the organization functions; while we may know in what direction we want to move, no one is likely to have a clear picture of exactly where we should end up.
Gerrity [7] suggests a design approach which addresses part of this problem, and Alter [1] identifies some design strategies which appear to be useful. Gerrity's approach, DecisionCentered Design, differs from others in two major respects. First, it focuses on decisions and decision processes rather than on information flows. Second, it explicitly incorporates development of a normative model of the decision process, an ideal, into the design process. System design, then, is a search for 'See Lucas [17. pp. 60-62] for a similar view.
ways to move from the existing situation toward the ideal. The normative model does not have to be an achievable state, nordoes it have to remain static throughout the development process. Its importance is twofold. It clearly states to both user and designer that this system will imply considerable change, and provides some direction for that change.
Alter found three important strategies which were employed in developing the systems he studied. These were (1) use of prototypes, (2) evolutionary design, and (3) design series of tools. Each of these provides a way of moving from the current status toward an uncertain goal. Each involves moving toward that go.al in a series of small steps. Once each step is taken, the ultimate goal becomes a little clearer, and the next step that will lead closer to it can be taken. This iterative approach also allows the necessary changes in other organizational components such as tasks and people to begin. It is undoubtedly more expensive to build a system this way than it would be to build the ultimate system immediately. But, since we are unlikelyto knowat the outset what that ultimate system should look like, it is certainly less expensive to build the right system expensively than to build the wrong system cheaply.
In summary, the design of DSS's is likely to be more successful if the design process incorporates these three characteristics:
user participation --to incorporate their knowledge into the design and to bolster their commitment to change; normative system modeling --to underscore the necessity for change and to give some direction to it; and evolutionary or iteratlve design --to enable attainment of an unclear and shifting goal, and to assure proper adjustment of other organizational components.
User Training
Adequate training is important to the success of all systems. But, what was "adequate" for clerical replacement or transaction processing systems is not likely to be sufficient when we turn to DSS's. We can identify two training strategies which are qualitatively quite different. In the first, "operations training," users are taught what operations the system is designed to perform and how to instruct it to perform these operations. This is the strategy commonly used in clerical replacement system development efforts, and is appropriate for these systems. Clerical replacement systems are designed to perform certain operations which were previously performed manually or by another system, and the user's major problem is to learn how to continue doing what he has been doing all along.
When this strategy is applied to DSS development efforts, it quite frequently fails. Effective use of a DSS implies more than a new system performing old operations; it often requires that users learn new repertoires of operations such as task extension and redefinition. This leads to an essentially different training strategy --"task context training." Training in this mode entails not only showing the user how to produce a certain output, but more critically, showing the user how to use this output in the context of his job. Alter describes a successful application of this type of training using "workshops," where users brought their own problems and learned the system by using it with guidance ,to solve these problems. This type of training can continue over the system's life, as users develop new ways of using the system to solve problems, and share these experiences with their colleagues. Such an evolutionary pattern of system use is quite appropriate for DSS's. As the system is used, more is learned about how tasks should be accomplished. This brings about changes in the usage pattern as the tasks that are accomplished.
System Eval-uation
Conventional techniques also seem to be inadequate for the evaluation of DSS's. Systems designed to take over the performance of existing tasks can often be evaluated on the basis of the cost of task performance; a successful system should reduce this overall cost. DSS's0 however, are designed to enable the performance of new tasks. This cost displacement model cannot be used to accomplish an evaluation of a system which aims to make the organization more effective, as opposed to more efficient, by enabling it to do things it could not do previously.
The DSS evaluation problem is particularly thorny. It is often difficult to place a value on the promised outcome of using the system, e.g., better decision making. We normally cannot even be sure that the DSS is the reason for the observed change; other changes in the organization's environment may have occurred, and could account for any improvement in performance. The way out of this dilemma seems to be in recognizing that a prime objective of DSS development is learning, both individual and organizational. We can evaluate a project's merits by assessing the amounts and types of learning we expect from it, and then asking how much we are willing to pay for that learning. If it exceeds the likely bill for the project, we can proceed; if not, we should drop the project. After the system has been implemented, we must assess whether the promised learning actually did occur.~ Unfortunately, measurement techniques in this area are not well developed, and further research is required.
Concluding Comment
The appears to be quite useful. In user training, certain new approaches have been tried and found to work. In system evaluation, the outlines of a new approach are emerging, but much further work is necessary.
SKeen [13] presents some further thoughts on the problem of evaluating DSS's.
We can now perform a similar analysis for unsuccessful users.
Minimum Required Level
Higher Levels ( This violates the expected cell size assumptions for the X 2 test, but it should be obvious that there is not a significant difference between the two rows; they are virtually identical.
Thus. w.e cannot reject the hypothesis of no difference between achieving the minimum required level and achieving higher levels for the unsuccessful users. 
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